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(54) METHOD FOR REMOVING SILYL GROUP OF SILYL ETHER COMPOUND 

(57)Abstract: 

PURPOSE: To efficiently remove silyl group of a silyl 
ether compound unstable under strongly acidic or basic 
condition by using a safe and inexpensive hydrofluoric 
acid salt of an amine in an organic solvent. 
CONSTITUTION: Silyl group is removed from a silyl 
ether compound of formula I (X is an alkyl-substituted 
methine, methylene or S; R1 to R3 each is an alkyl, an 
alkoxy, an aryl, an aralkyl; R4 is H, an alkyl, an alkylthio, 
an alkyloxy, a heterocyclic group, a heterocyclic-alkyl, a 
heterocyclic-thio, an aryl, etc.; R5 is H or a COOH- 
protecting group) to obtain a compound of formula IV by 
reacting the silyl ether compound or its salt with a 
hydrofluoride of an amine of formula II (R6 to R8 each is 
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an alkyl, an aryl, H, etc.; (n) is number of HF in each amine) or a hydrofluoride of a pyridine 
compound of formula III (Py is pyridine). As the silyl ether compound of formula I, a penem 
compound of formula V ((m) is 0 or 1) is especially preferable. 



LEGAL STATUS 

[Date of request for examination] 19.01.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAZUay9NDA 9/19/2005 



<19)B*EMMW (JP) (12) & §jj iff & $g (A) 



ftW¥7- 70126 

(43)£BB0 7 ^(1995)3)3140 



(5i) into. 9 mmn ffmmm fi 

C 0 7 D 477/00 
499/88 
499/897 

7019-4C C07D 487/ 04 134 

499/ 00 C 
SS»3fc «**©&5 OL (4 9 1) MtJCKUK 



(21)ffiH#^ 


1#gi¥6- 17356 


(71) mux 


000001904 










mama 


¥^6^(1994)2^140 










(7DHHBA 


000004307 




^¥5-24245 




0*#a»^a 


(32)ffiJfeB 


¥5 (1993) 2 £120 




JlOsClB^ ftBBKX^IT 2 TB 2 § 1 ^ 


(33)ffi$tt§±3IH 


0* (JP) 


(72)56 W# 










m»*mm><pmt**WR95o 0* 














(72)f59§£ 










SrSfefSttllS flW^»J»?950 0* 














(74)ft8A 













(54) [BHegft] vUJWX-x»fc£»©$/U;i,g©Bk£;frS 



(57) mm: miEw 
mm -*« ( i ) 

8k 

B2-^Si0 




(I) 

^C0 2 g5 

(SC«f», xii$sft&riti~3©7;i^STH&3n;5: 

&i~6©7;un R«tt*#ir^. g&s 

fc&#;v#>&©#sg£*-f. ) Tasns->u;px 
i) 



R 7 -^N'ii(HF) 
R 8/ 



CD) 



©7y^*tt&££R«;Stf, (IV) 



(IV) 



T. ifiKtt J f»^Stt©*ft : T-C^^^>' , J;WX-r^ 




-559- 



(2) 



7-70126 



BSJ ( I ) 




(I) 



(set. x\mm&t>n*~3<D7)v*)im-v&mnii 

^^k>*fc«-f*^H^&^L,. R\ R 2 * 
<fctfR s ttH-*fcttJia*»*ft 1 ~ 6 <D7)\,*)l 
S. ^5Ss&l~6 ©7)P3*^S. 7U--;t/S*&tt7 

<fcmgjR7;i/+;vs, H^snT^rt)«fcv^i»7;i/* 
ga$nTv>Tt)j:^fi»7^;v^x 

Bi*anT^Tfc«t^7'j— ^s. Bftsnrv> 

Tt>J:V>7U-^**5'**&ttB«lSnT^T l b*V» 

©&@g£j*-r. ) TfBan-B^ujn— T'^ftdft* 

felt*©*******?. -BSC (II) 
[ft 2] 



R 7 ^N-n(HF) 
tt 8/ 



* (SCt. R" . R'£<fctfR'tt|1?-3;fctt3&*&B» 

i-~8©7JP*;i/g, 7'J-;vs, 75;p*;ussfc« 

C5*ftwt. ) T?BSn«73>©7yft*B«. feb 
<tt. -BSC Oil) 

Py ■ n (HF) (III) 
(SC«K PyttBBSn-Ct»T"bJ:^KU3'>t*U 

ntt#eys>>©*TH#©7yft#B©B**t". ) 

Si (iv) 
Mb 3] 

II 

(W) 



(SC<P. X, R<:fe*tfRM4BBfcHl?*i***1". ) 
■p«Sn*fl:'&B*tti - r*J:i*BB4:-r*5"J/H 

[WjftSl2] 7SV©7yft*SiiS#MJX3\fc75 
> • 3 7 7fc*££?&SM*B 1 CBO^Ftt. 

[St #51 3 ] If' J 5?>S©7 y ft**tt#e'J 5>> ■ 
#'J 7yft**»T*.5B*B l BB©jW6. 

[B#*4] -bsc (i) -rsan*5' , jjwx-y* 

ST?**B#3UiB«©m 
[M*B5] 5/'j;wx-?;wb^ft«HtoS (V) 

[ft 4 ] 





(V) 



(SCP. R'ttttEtH&BScStfU mfiOSfctil 
£jj*T. ) ■PBSn*«^*Aft'&BT**»*BlEB 
©m 

[^W©»iffl^B^] 

[0 0 0 1] 

[B»±©«ffl*H« *BHii. >"J;wx-x;Wb^<Ki 

[0 0 0 2] 

[«£*©jSffi] ->'j;wx-x)Uft^*^©v'j 

^©R&S^Siil/TB. (1) rh7tH077>§ 
©^tHigftWc 7yftfh7-n-7W>t-f 
A (n-Bu.NF) *?© 4 ®7>' ; &X'}A©7 yftB 
£fftfl3-&S7ji£ (J. Am. Chem. Soc. 19 



50 



7 2, 9_±, 6 19 0). (2) 7-fehxhUAB©B 

*©^rB^«*fc«^*#BSMtf-c«;BSfcB*«© 

BB«fPBS*«*tt 1 -8 3 6 3 3^ 

«) . (3) J?*^*****']* (DMSO) «f, N 
-7Dt:B<8-f5H (NBS) Sf^ffla-B-S^S 

(Synthesis 1 9 8 0.2 34). (4)* 
* fc«7JU3 -;we©»8«pT 7** U &«©BB*B 
BfcfWHStfSJSrS (4BHBB 6 2 — 1 2 0 3 2 5*) > 

(5) KB*®&£ffrB3-B--57J& (J. Am. Che 
m. Soc. 1 9 7 2, 9_4. 6190), (6) MM 

ffi (J. Chem. Soc. Chem. Comm. , 1_ 



-560— 



J 



(3) 



ftl8¥7-7 0 1 2 6 



9 79 . 5 1 4-5) . <£©#£#» Snt^S. 
[0 0 03] 

x-7-)Uk$mzttLT i m&u±&&tvzitibmm 

fc*f LT*£££S Sr^rTS V U JUX-xJUfl^WcM 
LTtt g M £-r*ft£tt©«*iWS< * 3ft £©nHA 
**l/TU»*. S&. 5>*?JU;UU#*S'K'f'T?N-:/ 

f u*s« * f * ->u ;wx-?jwbft« t» UTtt«ffl*e 

[0 0 04] 

[^ss»ft-r^fc*©^a] *>*»«*fl»c*v»T, * 

5 14. > 'J frx-T-Mt&yifr 5 *s U JUS&&S 

— r)Pft'&«| 1 t75>S©7yfl:**St&E«:S-&5 
c i v 'J jus©®*# plffiTft s c i ft jum 

[0 0 0 5] TfcfcS. *56BJtt-)KSC ( I ) 
Mi 5 J 



(I) 



xi4«*ic«ti ~3 ©7;v***Ttt*snfc 

^fl/^SftB-ftDBTSSU R», R 2 *J 
«fcl/R s tt[^-*&I4gfc-5ft3fiSc 1 ~ 6©7;l/*)U 
S. 0jiiiSU~6©7JUri*vS. 7U-JUSf;&tt7 
5JU*JUS£^U RMi**®^, B&$ftTU>Tt> 

B&3nTU>Tfc«i:<r>ffi)S7JU* 
ju^s. ttH*nTt»Tt>J:^«a7jm s ;v**s/ 
s. «*snTtiT"bJ:v»«3(Hiis. B»snrv>T"b 

8i^:tS> BttS ftT<^Tt>cfc^«f!SSl{Slft7 JU+JU? 1 

*s. fiftsnTu>-ct>«fcu>7U-jus, b*s*itw 
Tfc±u»7'J-;u**5/*S&ttB!fcsnTV»T'b*u» 

©cssss^t. ) TrBsna^uju-x-^wb*** 



fctt*©£SW«gfl(<PT, (II) 
Kb 6] 




B 6 

R 7 ^N«n(HF) 
8 8/ 



(m 



(5t+. R e . R'*«fctfR , »H-Sjfclift£*»*ft 
1~8©7JU*JUS. 7 'J -JUS, 75JU*JUS*fcl4 
Tfc&IS^&^U n«&73>©JgT@W©7^-fb*^ 
Iff ©&£*T. ) -P«Sn*73>©7yft***6. feb 
<tt. HRj£ (HI) 

Py • n (HF) (III) 

n fift K 'J 5»©«rcH*©7 yft**©fte*-r. ) 
•C«*n«KU3?>«©7yflaK««iBtl6:a*. Hft 
(IV) 
[ft 7] 

««p. x, R«*j:r;RM4i(nEiHi;«***-r. ) 
t«s nzitsmmmfz c t mm trs^u jux 
-xJWb^<»©'>uju»©i»s^s««-r«t.©-e» 

-5. 

[0 0 0 6] HK5* (I) "C3l£ n-5 -> 'J JUX-?)Mb 
**fc*V>T. Xtt&3$S*tl~3©7JU+;US. ff* 
50 KBX^JUSTfittSft&X^X *^;/*&tt'f 

****** u r 1 . R'&zvwizm-ZMmtz 

S, &5SlSU~6. $?£l,<«, ^3Rftl~4©7Jl'* 
JUS. BAtf, *^JUS. X^JUS, n-T^^US, 
-rvr/otfJUS, n-7^JUS. t e r t-r/^JUS. 
'v*->;US&£;ft»»l~6. if£U<I4. cSig&l 
~4©7JU3+->S. #!*.«, XH*->S 
fc£;7'J-JUS, ffiUlt K**6-10©7'J 
-JUS BAtf. 7xX)US 0*XJUSfc£3;fcl47 
ff*KI&, £**6~1 0©^>>»JU 
45 S, 7x*3\>USfc£&*U R«tt#*]|C^ B&3 
nT^T"b < fc^ffi»7JU*JUS «»SnTU»Tt>±Us 
ffig^JU+JU^S. B«anTt>T"b*V»«R7JU* 

ju^+^s. Btftsnr^T'b«fcUi«*ss, e&sn 
Tv»T"b<fcu>B«iMaR7;u*;ni, Bftsnr^Tfe 

cfc^USgS^^S. BiftSnTU»Tt)«tH«*SI!fi»7 
JU+JU^S. BmsnTViTt>J:V>7'J-JUS. fift 
SnTU»Tt>«k^7U-JU**>'S*ft:BBftSnTU5 
TfeJ:U>79;U*;WI**l/ (CdT. 
U<14, ^3R»1~6, #lCjf*L<»4, MJg»l~4 
SU *B*T*. ffSL-^fil»7JU+JUS©^iLTI4. * 



(4) 

5 

n -T^g, t e r t -7>;Pgfc en*. 
#i;1^7U-^g<D0!l<!:bT«. ^»6~10©7 
U-;H5. WAtf. 7i^M, J'ynJI'gfcifaW 

-1 0 07 7)1*)^ Mz.\f. <1>iVVm. 7iW 

g^g. x5 l ;i/S&^©tt«7^*;vs. *h*->g, 10 

xh*->gft<i:cDfll«87;tO*->g, 7-feH^^a-bU 
<te^>y^;U**5/gfc£0?M3SS&2~l l<D7->n 
*->g, 75 yg. 75/fl|Jgi7;MMl/g, *;l7«>f 

*g. awtt-oi^+S'*. -f s.;m.7)V*)\,7s. 

/g ; ^SEf*a^8S« ; «£f8ffi»7;U*;Ugfci:T 

t. sssiirf * se^fDCTft^a: < 1 t> i mrr * 

MAtf. gnUA* fcfn'jxjlg, -T 
N-**->K, fc-'JSi^g. t7->*x;i/S. bf'j^ 

h'J7'/U;WS WXte. 4H-1. 2, 4- 
h'J7 , /'j;VS. 1H-1, 2, 3- h'J7 , />JJPS, 
2H-1. 2, 3- hUT'/'J^ttO . rhJ'/'J 
)V& (flAK, lH-x h^/'J^g, 2H-fh7'/ 
UA*&# . ffcFn h'J7>*x.«,g (flAtf, 4, 
5-^tHD-l, 2, 4- h'J7^XJl/S. 2, 5- 30 
i?kHD-l, 2, 4-h«J75*x;MM:£) ft£ ; S 
j^M^ l~4j@S*-r-5 3~8*, ftCffSlXtt, 5 

i - 5 7-12 Mro^eaa^^sis^s 

g. «jL«. -f>i*y;wfc -fv-f >F'j;Hfc f>H 

*y«j;m, -r>^/y;vg. ^>VK , J7>y'jjus> 

rh5'/D [1, 5-b] tfj^n^gft 
t*) , xtFDhU7 •/ □ fcT 'J ^x^gfc t* ; KiffBC 
T 1 £fc«2ttiS,fc USSIER 1 1-3(1 £#1-3 3-8 



#BB¥7-7 0 1 2 6 

6 

Igg, WAtf. U^g. ^V^+^^'J^S, 

**VP7VVMt WMts 1, 2, 4-**-!J-i>7 

VJ^S, i, 3, 4-^-*-y-j?7yu;PS. 1. 2. 
5 -:rar$'7vruA<Sft£) ; maw* 1 
2<a*±tx^n^ i~3<a&^ri--5 3~8M. fttcif 

tt. *»*'J xjUg&i* ; iS5&S^ 1 £fctt2&fc<fcl/ 
g^ig?- 1 ~ 3 IB* WT* 7~i2 M©*iaSi£Sl5£il 

>/U »gfc £ ; 6(EIIS^ 1 2 fl« J: VSQRJB? 1 
~3<@*^r-r-5 3~8*, ttCffftKtt. 5Sfctt6 

M©T«asimsis:igiiiSS, 0i*.t£ 1. s-^tvu 
;pg. l, 2-^7\/'j;w*. ^TVJxMk ^7^ 
7V'J^g 1, 2, 4-^7$WJ;WS. 

1. 3, 4-5 1 7v'7 , /'JJV», 1, 2, 5-^7-^7 
yjJVS. 1, 2, 3-^7^7>/U;PS)a:a at*-, 

i *fcfi2 ttfe«fctf3iiiirp i ~3<ss#-rs 
)v&& e ; mnm? 1 * & « 2 ^s^b? 1 ~ 3 

£ ;K^IS^ lSfc«2|@£^rTS3~8*. 

^£^•5 3-8^. #t»*l,<f4 > 5Sfctt6M© 
S. 7"h9t Hntr9x;PS^t* ;«SHII^lSfcli2 

m E ; ttHK? 1 *&tt 2fBS#fS 3 ~8 
1$(cSf^b<«, 5*/tK6MW«aW*SiE:«3flSi 

xb*~>&is.Z0m7)te*-> 

7U;V», 7"D^n^S)ft£ro®l!R7;^x;US, 
2-1 l«7->n^->l ) 75 yg. 75y®JR7JV* 
®)8i7^;PS?5:t*T»^*nT^Tt)J:K ) . £G 



(5) 



ftBI¥7-7 0 1 2 6 




NH 



l 2 NH 2 



-CB 2 KH 2 
-C^OCON^ 



-SCH 2 CH 2 NHCH=NH 



©ff*t^«iLTii. ^©xx:f*£fl^-t£t>© 

CO 0 0 8] ffc^ ffi«87^*;l/XXx^ (W*. 
a. ^fJUXf^K x^kxX^Jk ^olfiUXT 
Jk -f V^obfJU^m ^fJUXfJK -iv^f- 
JkxXrJk t e r t -^H^fiK ^>3Mkxx 40 
xJk A+yJUXf^af) . g3ftg&g£*>&< 
£&lO#LT^Tt><UME!&7;l'*;kXXxJk 01*. 

if. m.yiMiJ'OVtt's (fis) 7;v*;kxxx» 

7-feh*->;*3 1 ;kXX5 1 Jk 7d fcf *x;k* 

JkXX7\)k ^\^J^)V^^y^)VJL7,7-)V, 1- 
(£&«2-) T-feh+^X^I/XX^k 1- 

I12-Sfc«3-) J-feh+^^nfcf^XX^k 1- 
<*&tt2-*&«3-*fctt4-) 7"feh*v'73 1 ;P 50 



xxr;k 1- (SfeB2-> tr^-xjkt+^x^ 

;kXX5Mk 1- (*fett2-Sfctt3-) ^Dtf^X 
)\,**ri/7vi tfJUXxJk 1- (£fc(*2-) 7>'J 
jk^^x^jkxx-rJk 1- (£&«2-) -fv^f 1 

ij;P**i^X5F-JkXXrJk 1- (£fc«2-) tTA'D 

-f;v**^x5=-jwxxT-ik 1- (*fctt2-) ^-y- 
y ;k*+ '✓ifA'ixy*. -f v 7? >J Jk** ->y ? 
;kxx^;k 2-x5 1 jk7 , 5 1, J;k^*'>^5 1 ;kx7.x 
;k 3, 3->'/5 L ;k^5 L, j;k^+v'yf : Jkxxx;k 
1- (£&tt2-) ^>^y-r;ki-*->xg 1 ;kxxx^ 
ft a , tel»7Jk<7>x;k*x;u (ffi®) 7*t*M 
(WAtf. 2-^->;kx5 1 Jkxx7--»i'ftt*) » 

(S&ttfS&ttMJ) An («K) 7)V*)V3LXt-)V 
MZ.\t. 2-3-KX5 i >lkXX-r;k 2, 2-i>£D 
□ X5 1 ;kXX'r;k 2, 2, 2- HJ^nnx^lxx 
5Mkft£) . ffi»7Jkn*->#;k#x;k**-> «SI») 
7)V*)i>xx?-)\, wz& y K*->#;k#x;kt*-> 
ZfJUXfA-. x h^^ktf xjk**->* 9Mkrx 
x;k ^njtf+s^ktfxjk^^y^uxxTSik t 
e r t -^'h*->*;i'jHx;k^^->y5 1 jkxxx;k 1 
- (£&tt2-) y h*->#;ktfx;k**~>x^;kxx 
r-;k 1- (£fc«2-) xh*->:*j;ktfx;k**->x 



—563— 



i 



(6) 

9 

^kxxxJk l- (Sfc«2-) 4v7utf**/)j)i 
tfxjkfr^xg^kxx-rAfci*] . 7*'Ji>'Jx> 
(ttS) 7A*JkxXx;k Sfctt (5-&&7A+A 
- 2 1, 3-mVl/>-4-'fjW «£ 
ft) 7**/HXePJP [«*.«. <6-;*yjV-2-* 

Jk (5-X^-2-**V-l, 3-S***Vl/> 

-4— fJW ^f;nxfJk (s-r/ntrA- 2-* 

+V-1. 3->>t*VI/>-4-' f JW IfJUXf 

; {fg^kT-xjkxx^A (fllAtf, tfx;kx 20 
Xf*, 7U;UXXx;^i:) ; &»7A*x;kxXx 

a (WAtf. x?-;i/X7.x;k T'ntrxjkxxxAft 

£) ;HS*g&g£^fc<fcfclr>#LTV>Tfc.fcV> 
7 A (ftS) T^+MXf;!' [0>l*.tf> ^>yjH7 
TJk 4-* h+y^>yJHXTik 4-XM3^> 

;k 1>XK K'JAXXrJk fcfX (Xh + v^xX 
;W X^kXXxJk 3. 4->>;* h*^>^HX 
?Jk 4-tHD+i/-3, 5-v>- t e r t 
*>5WxxWMse] ;jgy§ftM#|g£'J>&<<!:fcl # 
'3WUTV>Tfc<kV>7'J-;kLX7 1 ;P («*.«, 7xX 

;kx^f-;k 4-?nn7izjnxf;K hjaxx 

y-)V. tert - 7^1/7 xXJPxX'rJk ^'JJkx 

x^;k *->?Mkxx5Mk ^xjkxx^kfti!) ; 

7^'J^;kXXx;V?ii:Sr*tf'5Ci:7jlTtS. ) . 

[0009] -ass: (i) 7?s$n-5->ujkx-x;Hb 
m^o^-eaboT. 01* 
«> 7;k* u&JSia <«*«. ^h'J^Affi. #<J£A 

. 7;k*'J±S4JWfi 
«»i©*. *«75>* MJXWV73> 

Jfi, e'Ji?>«. tf3'j>m. x^y-;k7 3>ffi, h 
Ux^y-;k75>a> ^->^D'\^->;k7 5>^ 
N, N' -5?'?>y;H5 1 U>5?7 3 >igfc<J£) 

mmm&tomtziz -.mmmmam. <«*.«, 

<M*tf. «K«. ftSS£. h'J7;Woro«i, 
4>MK. X*>XA*>KiS. ^>if>x 

nEnmtom. m.m&*iit\m&7 

5 7;k¥x>, 7X/^7^>K. i>Mk* 4? 

s >mti£) torn ^M*fctt*HPi'jna*fc2* 

[0 0 10] -fiSSC (II) TSan-573X07^-fb* 



1#M¥7-7 0 1 2 6 

as. maw:, x^as. x^as. 7ntr;wa. -fv 

7ntf;kS. 7>Ag. tert -T^Agfti: ; 7'J 
-AS, IftKli, &3S§»6~1 0©7'J-A£. m 
*.«. 7xXA&, £*xA2fc£; 77A*AS. Jf 
SL<tt. &5&S6~1 0©77A*AS. «Atf. < 
>^AS, 7x^^S&if*fctt**JI^S*b, n 
te&75>©&TH^©7s>tt#S&©&&jRU -«5$ 

(no 7?gan*tf'j^>is<D7yft7K3fi^(c*^ 

[0 0 11] #fgBJl©;£fctt*tta>6P^Ktt©&#© 
ftoT. #^J©7JfclC.}:oT£/rc£*7Ari-A# 

[0012] *%*jHDj3mz£?T®£znz>mgU'> 

U »Stt*ftft<Z>M*«B 1 *CEft<z>«|At*U ft 
SMfc^'JAStUTtt. bU7)V^)V->'))VSi. 7U 
-A (J)V*)V) 7)13*~>>>V)\'&> 7)V^^yV7 
U-Jk^'J;P». h'J7'J-Jk^UJVS, 7)V*)V*J7 
•J-^'JJI/S. 7U-)V^7)V^)V'><))Vm> h'J7 

7^*;ki/u;ps^^*tfen, WAtf, hux^ 

;k«. i?X5 1 ^A*^;kv''J;PS, t e r t-7?;ki? 
*?)W>'))V&, X^k^-fV^n^kVUJPS, -fV 
-?u\£)],9*5-)W)M&. tert -7?;k^ h+v' 
7xX;W->"JJl'a, t e r t-7h+^7i-)^ l J 
h'J7xXJk?/iJ^S. tert-7fM7x 

;k> U ;k»a o . 7)kn-;koffSSt UTUffl 

[0 0 1 3] *»?4Ataffi-c^Sfl;^tUTW*lg!t$ 

n 6 »ctt-> u Jkx-x;p«i:#ic*;i/*x^s^xxT- 

AS. 75 H»#ft*T*«tt*aaHt*frfc»LTii 
(V) 

[fl:9] 
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(V) 



[0014] s (v) rmztizit^mt* ®mm6 1 

- 2 0 7 3 8 7^, 3- 1 6 2 6 94^, WO 

92/03442, WO 92/03443. WO 92/ 

0 3 4 4 4 &'jnntsiii\zftm<Diimz£?Tffimz-e;&i 
[0015] *%w\zm^z>mm®«m. -asa <d 

ttfc#7nh>fc©g&Tfc*tf&<> 

Ttt, fci&tf, ^>€X MlOC>, *^l/>3=©75 

•KtfMI;**, IWfl'X ^Dn^PA. =aMtx 

X ^TMkx^V^hX ^fWVyfWhJ'Wi) 

■fehxHJjk ^>v^Mj;Mf©xMJ;MI, n, n 
-v>^fMM75 K»©75 MPW 6*1. 

[0 0 16] KiS©i&S«, ga{*i6#65&8lli©8 

[0017] ^BJicfflt^y^ft^lStUTtt. a 
* ©7 5 X K U -7>J§©:7 y{b*£&TKJSa<Pffil:: 

If 'J v>> • *U ^Ibfcifi&lcfc^THJfcrtt&ff (Cilff 

•r-5. un^7yft*Sffi<ofiSMii. ->u;px-x;p 
<(*i. i^e.3. omm-vRfeff&mzmntz, 

[0 0 18] ELfo<0'&>&m<Dj3&tLT\t. 



10 jg©«^[Ctt. &£KfSi;T^B6*^hU*A J ?>7> 

frm&zmiL. 7*.\zm&tsi®m\zMmLfiL&*ftL, 

77j-*mm&te£<Dmmznt>tsi<xhx<DEi&\z 
m^zz -5. 

[0 0 19] *»Bjo^lc<k-5i, isVfrX-T-Mfc 
20 6 -> 'J t fc3 V> fcW%«H©^«tt 

S«f#-r-5ri:*tpJig7f3fe5. £ tA.fi, 5£ (V) 
3ns{fc£tl©7fc#«tt#"e&3 (1' R, 2" R, 5 
R, 6S) -6- (1* - t e r t -y^k^f A'/ 
UJk**v) -2- (2" -Th7tHn75r;W < 

* a - 3 - * >e 7 'J ;kxx tji^ 6 -> 'J ivm z $ 

£U (1' R, 2" R, 5R, 6S) -6- (1 ' - 
t FD*->XtMW -2- (2" -f-h^t FD75X 

;w ^*A-3-#;i/#>K7U;vxxx;v£iis^# 
««s©fins:7^3-;w£#5fc«)©aji^ai?& 

-5. 
[0 0 2 0] 

fsa*. ^Hjednewsgjacsiw^fciiB^nst.© 
[oo2i] gatm 

(1' R, 2" R. 5R, 6S)-6-(l'-fcFn 
^■i/x=f-)V) -2- (2" -fh7bh'n77rM ^ 

[flSl 0] 
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( 1 ' R, 2" R, 5R, 6S) -6- (1' - ter 
t-^^^^i/'JM+yXfW -2- (2 M 

JkXXf-Jl/6. 5 9g (15mmol) WfM!/^ 
5 L Wh>15ml«l»im MJX«V73>- 
3 7y(b**!fi3. 6 3g (2 2. 5mmol) £^iD 
L&. 8s«7&> «WTT4 0'CSTlHftU 

1 H-NMR (2 7 0MHz t CDC h) 



T3& 3XKK**^hU^A*WBrcl0, *T1 

Vh^7*--fcT*«U gIEfc#«>4. 60g (JR 
#: 9 4. 3%) ftftfc. 
[0 0 2 2] 



6 1, 
1. 
1. 
2. 
3. 
3. 
3. 
4. 
4. 

5. 
5. 
5. 
5. 
5. 



3 5 

6 2 

7 5-2. 
42-2. 

7 1 

8 1-3. 

9 3-4. 

1 6-4. 
6 5&tf4 

2 6 

3 6 

4 0 

5 1 

88-6. 



0 5 
5 2 

8 9 
0 2 
26 
. 7 7 



d 

s 

m 
m 
d, 
m 
m 
m 



t, d, 



3H 
1H 
4H 
1H 
1H 
1H 
1H 
1H 



J = 6Hz 



2' &-CH 3 
-OH 



J = 6 H z 6ffi-H 



0 2 



d, 
t 

d, 

d 

m 



1H 
1H 
1H 
1H 
1H 



(T R, 



2" R, 5R, 6 S) -6- (1 ' -fcPP 



frS/X^AO -2- (2" -yh9fcPP79ZM * 

(1' R, 2" R, 5R, 6S) -6 - (1' - ter 
t-^^^^->'JW^vX^W -2- (2" 
-fh7th'P77XJW ^*A-3-*;M*>«7U 
JHXt^6. 59 g (15mmol) SM1/X>15 
mirjitm hUX^7£>- 3 7yft**I 
3. 63g (22, 5mmo 1) ftjRUDl/fc, «1DJ*7 
»#TT4 0t;£T#i&U Hfl«T*©**4l« 



40 



r fi-H 

J=l 3Hz 

-OCH_2_CH 2 
J= 1 0Hz -CH = CH_2_ 
J = 7 H z 2' ft-H 
J=17Hz -CH=CH A 
J = 1 . 5Hz 5ffi-H 

-CH=CH 2 
-frfeo EJfc«fc#T3IIK 3%&K*£^HJ*A7k& 

Eft^«4. 4 5 g (JR* : 9 1. 2%) *t^**l*C 

[0 0 2 3] nmM3 

(!' R, 2" R, 5R, 6S) -6- (!' -bh'P 



frs/x^jv) -2- (2" 
j^-3-ajkjj>l (5 



•Th7bHP77XJV) ^ 
-*5MV-2-:fr*y - 1, 



Kfcl l] 
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(1' R, 2" R, 5R, 6S) -6- [ 1 ' - (t e 
r t-79>)Vz>*f'n,zsV))f**i') X^JM -2- 

(2" -fh7tHD77-;W ^*A-3-**#> 
tt <5-*«l>-2-:MPV- 1. S-^**Vl/>- 
4-*fJW ;HXf 0 gSSHXf *9 0m 1 

2 4. 4ml0@^Kx^;V8. 5m 1 *«*«lnbfc. 

Kn-^*tf>5 8ml*«toLfc. ffttUtttBfttt 
iU mpl 2 5-1 3 0 < C0)«fe^^bT®iE^ 
fe3 0. 2 Og (JR*: 7 7. 8%) £*fc. 

[002 4] IR (KB r) cm' 1 : 3 5 1 2 (-O 
H) , 1 8 4 0 (mVD> C = 0) , 17 69 

(7ftC = 0) , 17 11 (3ftXXf* C = 0) . 
NMR (CDCh/TMS) <5 (ppm) : 1. 33 

(3H, d, J=6. 5Hz, 64lf JW^fJH , 
1. 7 8 - 1. 8 6 (1 H, m, fh7tFD77>I 



30 



(DtT-UytpCD 1 H) , 1. 9 3 - 2. 0 8 (2H, 
m, f h7tHD7 7 >m<D*?U» . 2. 20 (3 
H, s, VttVVXOtf-M , 2. 4 1-2. 4 8 

(1H, m, fh7t h*D7^>S3tf)*3 1 l'>*0) 1 
H) , 2. 9 5 (1H, s, -OH), 3. 7 2 (1 
H, dd, J = 6. 5, 1. 5Hz, 6ft£>*3 1 » p 
3. 8 4- 3. 8 9 (1H, m, fh7kKD77>I 
<D^?1/>*CD1H) , 3. 9 5 -4. 0 0 ( 1 H, 
m, xh^fc Hn77>gCD*^l/>*<DlH) , 4. 
20 (1H, dq, J=6. 5, 6. 5Hz, 6&0X 

, 4. 97 (2H, i 
Otr*fc*^l/» , 5. 30 (1H P 
fh7tHD77>SWf» 
d, J = l. 5Hz, S . 

[0 0 2 5] 



t, J = 7Hz, 
5. 5 1 (1H, 



(51) Int. CI. 6 g&S'JIB^ /ff*l&S#^ FI £ftf&7ffffi 

C 0 7 F 7/18 A 

^(s^HSfpa*wr^oj# i ts i # i * *B»H*»»*Pr«uj# 1 tb i # 1 n 
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